Development of a novel LC/MS method to quantitate cellular stearoyl-CoA desaturase activity.
Stearoyl-CoA desaturase 1 (SCD1) is an enzyme that catalyzes the rate-limiting step in de novo synthesis of monounsaturated fatty acids--mainly oleate and palmitoleate from stearoyl-CoA and palmitoyl-Co A, respectively. These products are the most abundant monounsaturated fatty acids in membrane phospholipids, triglycerides, cholesterol esters. Reports on mice with a targeted disruption of SCD1 gene (SCD1-/-) exhibit improved glucose tolerance and insulin sensitivity compared to wild-type suggesting SCD1 could be a therapeutic target for diabetes and related metabolic diseases. Measurement of SCD1 activity is technically challenging and traditional cell-based SCD1 assay procedure is labor intensive with low throughput. We describe here a novel medium-throughput LC/MS cell-based assay for determining cellular SCD1 activity, facilitating screening of potential SCD1 inhibitor compounds. Confluent HepG2 cells were grown in 24-well plates and incubated with vehicle or an inhibitor followed by incubation with deuterium labeled saturated fatty acid substrates. Total cell lipids were extracted and the conversion of stearate to oleate was measured by liquid chromatography-mass spectrometry. Sterculate, a known inhibitor of SCD1, inhibited the enzyme activity in a dose dependent manner in this assay with a calculated EC(50) of 247 nM. The medium-throughput method described here is an important step towards identifying an inhibitor of SCD1 to treat diabetes and related metabolic diseases.